The author presents a review of his personal experience, a patient survey and litera ture review on 33 spinal cord injured women, who had a total of 50 deliveries.
Introduction
The author's interest in pregnancy and delivery of spinal cord injured women was sparked by his involvement with two of the spinal cord injured women on the unit. As a result of the lack of significant information in the literature, an effort was made to collect a larger number of pregnancies and deliveries. The collected information was classified in different groupings in order to deal with a number of important issues related to the spinal cord injury.
Case Reports
With the improvement of acute care and effective rehabilitation, pregnancy and delivery of spinal cord injured women will occur more frequently. Our staff from the spinal cord injury rehabilitation unit felt fortunate when we had two tetrap1egic patients who were pregnant. Staff members were involved in prenatal care, were present during delivery and were involved with postnatal care. Poten tial problems were identified as
(1) Early labour (2) Hyperreflexia (3) Urinary tract infection (4) Spinal cord injury care Active early labour was stopped effectively with Terbutaline. Hyperreflexia was controlled with Amyl Nitrate, Arfonad if needed, and if the hyperreflexia was uncontrollable, a Caesarian section(C-section) would be performed with epidural anaesthesia. Urinary tract infection was treated with long term antibiotics such as Ampicillin or Keflex, and related yeast vaginitis was treated with Mycostatin. Total of 50 deliveries (1 intrauterine death, 2 sets of twins). Table 4 Level of spinal cord lesion T6 and above: 21 women-27 deliveries (1 intrauterine death, 1 set of twins).
13 vaginal and forceps 7 vaginal (1 breech) 7 C-sections (Nath et al., 1979) During 22 of these deliveries, hyperreflexia was experienced. (1 patient developed a cerebral intraventricular bleed with coma.) (Oppenheimer, 1971; Tabsh et al., 1982; Ravindran et al., 1981; Nath et al., 1979) Below T6: 12 women-23 deliveries (1 set of twins).
3 vaginal and forceps 8 vaginal 12 C-sections (I patient 4; 1 patient 2; 5 patients 1) (1 set of twins)
Indication:
1 fear of bladder damage 1 ruptured membranes 1 premature twins with presenting cord. A case study was written on both of the pregnant women. Case number 1 was a C5-C6 tetraplegic who delivered a 2339 grams baby girl with an Apgar score of 9-1O. Case number 2 was a C2-C7 subtotal resection ependymoma tetraplegic (incomplete) who delivered a 263 7 grams baby girl with a Apgar score of 8-10. Both babies were considered mature, with a gestational age of 38 weeks. Both babies were delivered with outlet forceps and did not need episiotomy. Babies were kept in reverse isolation in the Newborn Nursery. Mothers went back to the Spinal Cord Injury Unit after a few hours observation in the Delivery Room.
A mail survey and literature review continues. So far, 33 spinal cord injured women were identified who delivered a total of 50 babies (2 sets of twins and 1 intrauterine death). In 22 of the 27 deliveries in women with injuries at T-6 level and above, hyperreflexia occurred (Rossier et at., 1969, 1970) (7 C-sections, 1 after hyperreflexia developed). Twelve women were below T -6 and delivered 23 babies (12 C-sections).
Patient Survey and Literature Review
The separation of patients with a neurological level of T6 and above, from those with a level below T6 was primarily to separate out the women that were likely to have hyperreflexia. Of the 27 deliveries in the category of T6 and above, 22 had hyperreflexia. Seven had Caesarian sections (one patient reported hyper reflexia as indication for Caesarean section). Of the total of 50 deliveries, there were 19 C-sections, certainly a high incidence. These were in 11 patients, 1 patient had 4 C-sections, 1 had 3 C-sections, 3 patients had 2 C-sections and 6 patients each had 1. The indications given were: hyperre flexia, ruptured membranes, fear of bladder damage. The incidence of the use of forceps is 15, which is fairly high. There was 1 breech delivery.
Prematurity: There were only 4, one at 5 weeks, two at 61 weeks and a pair of twins at 8 weeks. One was treated with Terbutaline successfully and delivered on her due date. Another was treated with Isoxuprine for 1 week and induced 5 weeks early. One, pair of twins, was born at 8 weeks, post C-section, because of presenting cord. There were some deliveries from 2 to 4 weeks prior to the expected due dates but not really premature. Post maturity did not appear to be a real problem. The time varied from 11 weeks to 4 weeks.
With regard to birth control, pills were used by 9 women, either alone or in combination with IUD, condom, and foam. The rhythm method was used by one patient, who had 5 pregnancies.
One woman had artificial insemination. Birth weight: There were nine babies under 2500 grams (13 61 g, 1531 g, 1616 g, 1701 g, 1871 g, 2013 g, 2098 g, 2296 g, 2325 g).
Anaesthesia: Most of these babies were delivered without anaesthesia. Some of the patients who had a Caesarean section had general anaesthesia. Epidural anaesthesia (Watson and Downey, 1980) was used for six deliveries because of hyperreflexia.
Delivery complications were minor except for hyperreflexia. One patient induced with Pitocin, sustained a cerebral intraventricular bleed and coma. There were two patients with prolapsed cord, and one patient with ruptured membranes.
Post par tum complications: The dehisence of the episiotomy in two patients is probably significant for spinal cord injured women. Thrombophlebitis and pul monary emboli should also be considered to be a risk of pregnancy in spinal cord injured women.
The problems related to pregnancy and delivery show a significant number of women with urinary tract infections (Greenland et al., 1984 and Young et al., 1983) . This is most likely related to the large number of women who had Foley catheters. Two women had bladder stones, and five had decubitus ulcers.
It is interesting to note that two women found that they had difficulties with their transfers towards the end of their pregnancies because of weight gain.
The treatment of hyperreflexia shows significant variation from epidural anaesthesia (Watson et al., 1980) , to general anaesthesia, to the use of drugs, varying from Amyl Nitrate (Spector, 1983 ) to Magnesium Sulphate and Demerol. This most likely reflects the experience and practice of the physician managing the deliveries. It is noted that only two deliveries were managed by a spinal cord injury specialist. In four deliveries the spinal cord injury specialist was a consultant. The great majority of the deliveries was done by an obstetrician (3 8); and four by a family practitioner/general practitioner. One delivery was done by the father on the ranch because they just managed to reach the hospital for the previous delivery. They are expecting a third child.
One T4 paraplegic and one T12 paraplegic each had twins. The congenital abnormality rate was not a special feature in these spinal cord injured women, but the sample is too small for any definite impressions. (Goller and Paeslack, 1980) . Problems of child following delivery: 1 anoxia, 1 Valium withdrawal, 1 possible Valium withdrawal.
It was noted that four women were pregnant at the time of their paralysis and three of them delivered normal babies. (Goller and Paeslack, 1980; Goller and Paeslack, 197 2). The fourth patient had an intrauterine death with induction at 20 weeks.
Urinary bladder management varied widely from ileo conduit to intermittent catheterization. Controlled voiding was present in women with a cord lesion below T6. One was an incomplete tetraplegic at C5-6. Many of the controlled voiding women had required a catheter for a short time after delivery.
There were 5 inductions in this group. One was for intrauterine death; two for recurring hyperreflexia; two were done on the due date. In one of these the induction was directly responsible for hyperreflexia and cerebral intraventricular bleed and coma. Only three blood pressures were taken over a 4 hour period. (124/80, 140/90, 210/100, prenatal 106/60, 98/60, 110/54 , 110164) . (McGregor and Meeuwsen, 1985) (A bouleish, 1980 reported death 2 days post partum due to cerebral haemorrhage as a result of autonomic hyperreflexia. )
Comments by women were: 'P roblems with labour and delivery room staff ' and 'I knew more than the docs'. One woman reported that she called a nurse from the neighbouring spinal cord injury hospital to come and manage her hyperreflexia. Several of the women felt that they were either over-treated or they were not believed about what they felt was necessary for their care.
One individual was severely over-treated at the time of delivery she had an arterial line, a CVP line, an epidural catheter, an intrauterine catheter, a fetal scalp electrode, and a Foley catheter. She delivered a 2013 grams baby approxi mately five weeks prior to due date. It was delivered vaginally by outlet forceps, after amniotomy and Oxytocin. The indication for induction was hyperreflexia. Fortunately this patient did not have any iatrogenic complications after her delivery.
Conclusion
In reviewing the figures, I feel very strongly that those of us who treat spinal cord injured patients should take the initiative to be involved with their preg nancies and deliveries; possibly not actually doing the deliveries but certainly having good communications with the obstetricians so that these patients are managed properly. Autonomic hyperreflexia or dysreflexia, is a severe threat to SCI women with neurological involvement at T6 and above.
I also feel it is essential for the staff of the spinal cord injury centre to be involved in the post partum care in order to teach in particular quadriplegic women the care of their babies in the immediate post partum period. I feel that the additional hospitalisation necessary to accomplish this is certainly worth while. Recontntendations 1. Most spinal cord injured women know their disability well. Listen to the patient, ask questions about skin care, bowel care and bladder care. Review patients independency sk ills 2. Instruct office staff, and labour and delivery room staffs to be sensitive to the patient's special needs. She is the final authority with regards to her special needs in skin, bowel and bladder care. 3. If the level of paralysis is T6 and above, the patient will probably have autonomic hyperreflexia or dysreflexia during her contractions whilst in labour. Ask if she has ever had hyperreflexia (this can occur with a full bladder, due to a plugged catheter or a spastic sphincter; it may occur during a bowel programme or indeed from any prominent stimulus below the level of paralysis); and ask her how she manages such a complication. Many spinal cord injury centres give patients printed outlines concerning hyperreflexia. 4. Early labour is common in spinal cord injured women. Weekly checks after 32 weeks are prudent. If dilation occurs, bedrest in the hospital is advised (proper bowel, bladder and skin care is needed). Brethine (Terbutaline) is an effective drug to stop or prevent early labour; recently other drugs have been developed. 5. Induction can be difficult in patients with a neurological leve1 ofT6 and above because of the risk of hyperreflexia. In my opinion, induction is contraindicated in these women because of the complications of hyperreflexia, unless the physician and the delivery room staff understand hyperreflexia and are capable of monitoring and managing hyperreflexia. Les infections urinaires ont ete traitees par les antibiotiques au long cours, tels que I' Ampicilline ou Ie Keflex et les vaginites a levures par la Mycostatine.
Une observation a ete ecrite pour chacune des 2 patientes enceintes. Le cas n° I concerne une femme tetrapJegique (Cs-C.) qui a donne naissance a une fille de 2339 gr avec un score d' apgar a 9-10.
Le cas n° 2 concerne une femme presentant une tetrapJegie incomplete apres resection subtotale d'un ependymome CrC, qui a donne naissance a une fille de 2637 gr, avec un score d'apgar a 8-10.
Les deux enfants ont ete considerees comme matures avec un age gestationnel de 38 semaines; e1les ont ete accouchees par forceps, sans necessite d'une episiotomic. Les enfants ont ete isolees dans I'unite de nouveau-nes. Les meres ont regagne Ie centre de reeducation des Traumatismes Medullaires apres quelques heures de surveillance en salle de travail.
Suit une revue de la litterature et du courrier: jusqu'a present, on denombre 33 observations de femmes d'une pathologie Medullaire ayant accouche d'un total de 50 enfants (2 paires de jumeaux, un deces intra-uterin).
21 femmes avaient une atteinte neurologique au niveau de D. et au dessus; elles ont donne naissance a 27 bebes (1 paire de jumeaux; une mort in utero) une hyperreflexia a ete observee 22 fois (7 cesariennes, dont I'apres apparition d'une hyperreflexia). 12 femmes avaient une atteinte au dessous de D. et ont eu 23 enfants (12 cesariennes). 
Zusatntnenfassung

